Abstract. We show that volume potentials associated to a parameter dependent analytic family of weakly singular kernels depend real-analytically upon the density function and on the parameter. Then we consider the special case in which the analytic family corresponds to a family of fundamental solutions of second order differential operators with constant coefficients.
Introduction
The aim of this paper is to analyze the behavior of the volume potential corresponding to the fundamental solution of a parameter dependent second order differential operator upon variation of the density and of the parameter.
We first introduce our parameter dependent differential operators. We fix once for all a natural number n ∈ N\{0, 1}.
We denote by N 2,n the set of multi-indexes α ∈ N n with |α| ≤ 2. If a ≡ (a α ) |α|≤2 ∈ C N2,n , then we set
Clearly, E coincides with the set of coefficients a ≡ (a α ) |α|≤2 such that the complex coefficient partial differential operator
We are now interested into a parameter dependent family of fundamental solutions, and we want to consider the following assumptions
Next we fix an open bounded connected subset Ω of R n of class C 1 , and an open bounded subset Ω 1 of R n such that
Then we are interested into the dependence of the volume potential The dependence of integral operators associated to fundamental solutions of elliptic differential equations upon perturbations has long been investigated by several authors with the aim of applying those results to the study of boundary value problems.
For example, Fréchet differentiability results for the dependence of layer potentials for the Helmholtz equation upon the support of integration have been obtained by Potthast [29] [30] [31] in the framework of Schauder spaces, in order to analyze the domain derivative of the far field pattern for a scattering
